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" AC NO: 150/5340-4c
DATE: may 6, 1975

ADVISORY
CIRCULAR

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SUB JECT INSTALLATION DETAILS FOR RUNWAY CENTERLINE AND TOUCHDOWN
* ZONB LI GHTI NG SYSTEMS

1, PURPOSE, This advisory circular describer standard8 for the design,
installation, and maintenance of runway centerline and touchdown zone
l'ighting systems.

2. CANCELLATION, AC 150/5340-4B, Installatiom Details for Runway Centerline
and Touchdown Zone Lighting systems, dated May 6, 1969, i S cancelled.

3. REFERENCES, The publications listed under Appendix 1, Bibliography,
are applicable to this advisory circular.

4. EXPLANATI ON OF REVISIONS, In addition to minor changer in the text,
the TolTow ng major revisions have been mades

a. Criteria and details added for the installation of inpavement
transformer housings and conduit systemsin new rigid and
flexible pavement; also applicable to overlays.

b. Deleted stepless-type regul ator8 and control panels from drawinga.

5. HOW TO OBTAIN ADDITIONAL COPIES., Additional copies of this advisory
circular nay be obtained from the Department of Transportation,
Publication8 Seation, TAD=443,1, Washington, D.C. 20590,

Mot o it

WILLIAM V, VITALE
Director, Airport8 Service

Initiated by: AAS=550
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1. INTRODUCTION."  Runway centerline and touchdown zome lighting systems
are designed to facilitate |andings, rollouts, and takeoffs. The touch-
down Zone light8 are primarily a I"anding aid while the centerline
lights are wed for both landing and takeoff operations.

2. SELECTIONCRI TERIA.  Runway centerline lights and touchdown zone [ights
are required for Category I'l and Category Ill runways and for Category |
runway8 used for |anding operations below 2 400 feet (750 m) Runway
Visual Range (RVR). Runway centerline |ights are required On runways
used for takeoff operations below 1,600 feet (480 m) RVR Although
not operationally required, runway centerline |ights arerecommended
for category | runways greater than 170 feet (50 m) in width orwhen
used by aircraft with approach speeds over 140 knots.

3. CONFIGURATION.
a. Runway CenterlineLighting.

(1) Location. The lights are |ocated along the runway centerline
"at 50-foot (15 m) intervals as shown in Figure I. The 1line
of lights is offset a maxinumof 2 feet (0.6 m) to either the
right or left side of the runway marking and should beto the
opposf:;.te side of the centerline marking fromthe major taxlway
turnoffs.

(2) wt 3,000-foot (900 m) portion of the Ilight-
Ing systemis color coded to warn pilots of the inpending
runway end. Alternate redand white |ights are installed as
seen from 3,000 feet (900 m) to 1,000 feet (300 m) from the

runway end, and red lights are installed in the |ast 1,000-foot
(300 m) portion.

(3) Displ acedThreshold. On runvvady8 having centerline lights, the
_[p_V_Icen errine lignts are extended into the displaced threshold
area. If the displaced area is not used for takeoffs, orif
the displaced area i s used for takeoffs but i S |ess than 700
feet (110 m) in length, the centerline lights are blanked out
in the landing direction. For displaced threshold areas over
700 feet (110 m) in length andused for takeoffs, the centerline
lights in the displaced area are circuited separately fromthe
centerline lights in the nondi splaced runway area topermt
turning "off" the centerline I|qhts in the displaced area
during l'anding operations. If The displaced threshold area also
contains a mediumintensity approach 1light system the control
of the approach lights and displaced threshold area centerline
lights are interlocked to insure that when the approach lights
are mon® the displaced area centerline [ights are *off* and vice
.versa, |f the displaced threshold area contains a high inten-
SltY approach lighting system separate circuiting of the cen-
terline lights in the displaced areais not required since

|t.he t|1i. gﬂ intensity approach lights will *"wash out"the center- .

ine lights.

Parl . Page 1
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b. Touchdown Zone Lighting. Touchdown zone lights consist of 2 rows of
ransverse 119 ars 1ocated symetrically about the runway center-
- line as shown in Figure 2. Each light bar consists of 3 unidirection-
al lights faci nc}; the landing threshold. The oo. of light bars extend
to a distance of 3,000 feet (900 m), or one-half the runway |ength
for runways |ess than 6,000 feet (1 800 m), fromthe threshold with
the first light bars located 100 feet (30 m) fromthe threshold.

4. DESIGN.

a. Sequence 0of Installation. The installation ofinrunway |ights should
be done, 1T possible, while the runway is under construction or when
an overlay is made. This would allow for the installation of L-857
light base and transformer housings with a conduit system which is
preferred. Even though lighting may not be programmed at the time of
runway paving or overlay, installation of bases and a conduit system
should Dbe considered for future installation of inpavement |ighting.
Installation of the lighting systemafter paving is completed iS very
costly and requires a lengthy shutdown of the runway.

b. Lavout. Provide a design drawing showing the dinensional [ayout
of the centerline and touchdown zone lighting systems prior to
construction. Correlate this design with current airport draw ngs
to utilize available ducts and utilities and to avoid conflict
with existing or planned facilities.

. i Toucl 7

(1) Light Fixtures and Wires. Design these systens for one of the
conditions [isted below .
“(a) Innewrigid pavenents and new flexible pavenents, provide
access to cables and transformers through the use of
conduits and L-857 transformer bases. This type of
installation will reduce downtime and repair COStS when

the underground circuits require maintenance. See
Figures 3 and 6

(b) In pavements being overlaid, a base and conduit system
as shown in Figures 3 and 6 may be used. This provides
the advantages listed in (a) above.

{¢) In existing pavenents, Frovi de recesses or holes for the
light-fixtures and shal | ow sawed wireways for electrical
conductora. This nmethod does not require the installation
of bases and conduits. See Figure 7.

[}

Page 2 Par 3



5/6/75 AC 150/5340-4C

(2) Electrical Power, Design each Systemas a 20-ampere series
circuit W ng sconstant current regulator, Except f Or
special orders, regulators /M supplied Wi th primary INPUL
ratings Of 2400 volts. Provideeach light fixture withs
20/6 ,6-ampers, 200-watt insulating transformer. 10 estimate
the size (kilowatt capacity) Of the comstamt Current regulator,
allov 250 watts for each 200-watt light fixtureplus losses
I N the feed cable from theregulator { O the lightl| oop.

(3) Electrical Control, Make thecenterline |ighting system's
controls independent Of the touchdowmn gone lighting system
and thehi gh intensity runway edge lights, Normal contr ol
circuit {s 120 VAC. Ses special considerations next paragraph.
Provide spare wires i n the control cable for future use;ss
8 minimum, 20 percent is recommended.

d., Special Considerations.

(1) The load on the Mm_%&am_w
¥ormer should motexceed the 1 oad plus 0.40 ohm

I'T i NOt practical to stay W tNi N this 1imit, use 8 300-watt
insulating transformer.

(2)voltage dr op between control tower and regul at or gust be con-
sidered. Control voltage at the regulator must be 100 volts
(minimum). Ifthis voltage cannot De maintained, either an
auxiliary low current ACrelay must De installed at each
regulator or sl Ow voltage DC remotecontrol circuit must be
employed. In some instances, it will be more economical,
because O material costs, to installs | ow voltage DC control
circuit even though the voltage drop f{swithin acceptable
limits Wi th the standard 120 VAC system,

5. EQUIPMENT AND MATERYTAL,
a, Specifications and Standards.

03 I*w:.overed by specifications are referred
toby advisorycCircul ar numbers,

‘ | _ it breakers. and sll
other commercial ftems Of elecirical equipment not covered by
Federal Avi at | ON Administration specifications must conform
to the applicable rulings and standards Of theel ectric8l
industry.

Pu4 Page 3
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b.

C.

Page 4

Light Pixtures.

(1) Provide runway centerline light fixture8 that conform to
=37, L-850 Class A (Bldirectional).

(2) Provide touchdown zone | i ght £ixtures thatconformto AC
50/5345-37, L- 8S0 Class B (Unidirectional).

Insulating Transformers. Provi de 200-watt insulating transformers
(L- %445 that conform 10 the requirements of AC 150/5345-33, and
300-watt i nsul at i ng transformers t hat conf or mt o MIL-T-27535, The
transformersserve a8 a means Of insulating the |ight unitfrom

t he high voltage ofthe series circuit. Whem a lamp £{lament opens,
t he continuity of the primary series circuit is naintained by the
{nsulating transformer.

Light gﬁse and Transformer Housings, Were required provide L-857
are8 that conformto the requirenent8 of AC 150/5345-42, The
bases consist essentially of acylindrical body with top £lange
and cabl e entrance hubs; an internal grounding lug may be spect=
fied Dy the user. The internal grounding | ug is used Wher e bases
are i nterconnected with the duct and the ground wire is installed
through the duct system. Certain application8 may require addi-
tional entrance hub8. Provi de necessarycover3 a8 deseribed in
AC 150/5345-42,

Regulators, Rwide L-828 comstant current regulator8 thatconform
to t he requirements of AC150/5345-10.  The regul ator is designed
for atep brightness control without interrupting |oad current. The
assembly ha8 |ightning arrestera, open circuit and overcurrent
protective devices, and alocal control switch. All partsare
suitably wiredatthe factory as a complete assembly. Series
disconnects are required butare not furnished with the regul ator;
various rating8 are avail able.

Control _Panel. System controlsmay ha installed i n the existing
control panel if space is available. Otherwise, provide an L-821
remote control panel that conforms {0 the requirements of AC 150/
$345-3, The panel consists of a top pamel plate and housing,
toggle switches, terninal boards, and bright-88 controls,

a8 required. The size of the panel and the number of

components to be mounted On t he panel must be specified for each
installation. 1In areas where |jghtning 4s preval ent, |ightning
arrestors Ny be installed at thE terminal point8 of this panel.

ﬂnngmaz Cabi net. 1Le-841 auxiliary relay cabinet assemblies
manufactured I n accordancewi t h AC 150/5345-13 can be obtained for
use in 40-volt DC comtrol circuits. The assembly consists of an

enclosure containing a DC power supply, control circuit protection,

Par S
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and 20 pilot relays. In areas where lightning is prevalent,

lightning arresters may be installed at the terminasl points of
this cabi net.

h. Cable. Cable forthe series lighting circuit shall be single
conductor (#6 or #8 AWG is usually sufficient), Skv i nsul at’i on,
suitable for direct earth burial, Type B or C.in accordance with
Advisory Circular 150/5345-7. Comtrol cable for 120 VAC control .
circuits shall conform to Advisory Circular 150/5345-7, Type Aor C,
600-volt insulation. Number 12 AWG conductors are commonly used but
the designer mey choose other sizes to £it the ned. Acceptable
substitutes are cabl es conforming t0 Insulated Power Cabl ¢ Engineers
Association (IPCEA) Publication No, S-66-524 for the pype ¢ cables
and No. S-19-81 for the Type A and B cabl es. Cabl es for installatiem
in sawed cuts | N pavement, used for connecting lighting fixtures to
the secondary of series lighting transformers, shall be #10 AWG,
stranded, type THWN. Cable for low voltage IC control circuits shall *
conform to Rural Electrification Administration (REA) Bulletin 34S-14,
Specification PE-23, or REA Bulletin 345-67, Specification PE-39.

i. g%gectm. Provide L-f23 connectors to splice t he 1-824 primary
cables. e connectors canfarm to the requirements of
AC 150/5345-26. Use preinsulated crimp-type connectars suitable for
installation in wvireways f or splices from t he #10 THWN wires to the #
centerline and touchdown zone inset fixture | eads.

Jo Tape. Providepl ast| c and electrical insulating tapes of the types
specified in AC150/5370-10, |t em L- 108.

k. Conduit end Duct. Provide conduits and ducts that confoarm to the
requirements of AC150/5370-10, Item I~-110, Flexible conduit shall
be 2-inch galvanized, liquid tight, with protective plastic covering.

1. Concrete. Provide concrete and reinforcing steel that conform to
the applicable. provisions of AC 150/ 5370=-10, | tem P-501.

m. Adbesives and Sealants. Select materials that conform to the
requirements of AC 150/5370-10: Item P-605, Type | | |; P=-606; or
Specification FAA-E-2373. Other adhesives and sealers may be
used if approved by the local Airports District Office of the
Feder al AviationAdministration.

(1) wt . Seal wireways (sav kerfs) with a liquid-type
aea%. Use material described in Item P-606. Specification
FAA=E~2373 material mey also be used in flexible pavements.
Sel ect material that is compatible with the pavement. The
pw:o.'lng temperature of hot-poured materials ghall not exceed
205~ C,

Par 5' Page 5
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-€2) set Fixtures. Fixtures are held in olace with Item P-606

material, [1quid form and paste.

(3) Joints. Use joint sealing material conformng to Item P-605
across rigi d pavement | ojnts.

6. INSTALLATION,

a.

Page 6

Ceneral. This section recommendsinstallation methods and techniques.
Cther nethods and techniques, and variations of those outlined here,
my be used provided they are approved b?; the appropriate FAA Airports
District Office. Correct placenent of the lights is of prinme
inportance; to achieve this, careful attention to detail is required.
The light beam nust be ali%ned parallel to the centerline of the
runway with a tolerance of +1/20, The |ighting fixture nust

be level and the top of the Tixture edge nust be between +0 inch

and -1/16 inch from the. pavement top;, see Figure 2 for application
of tol erance on crowned pavement sections. To achieve this result,
the |ight base, whether 1n one piece orin sections, nust be aligned
and he?d in place with jigs until finally secured. This nethod of
installation re%ui res surveying that is precise. The installation
must De made With utnost care to avoid remedial action which is very

costly.

Transformer Base (L-857) and Conduit System

(1) New Rigid Pavement. This system is preferred but requires care-
ful attention to detail during installation. One of two
conditions wll be encountered during installation: the edge of
exi sting pavenent will-be available as a reference forthe new
bases; or no existing edge is available and thebases must be
set "in space." The availability .of an existing pavenent edge
sinplifies the task of locating the light base. However,in
both cases a jig or fixture is required to hold the base in
position while the concrete anchor is placed. See Figures 4 and
5. FElevation of the base with respect to the runway surface and
azimuth with respect to the centerline aretwo paraneters that
nust be met. It is absolutely necessary that the elevation of
the flange be at least three-quarters of an inch belowthe
pavenent finished surface. If less than three-quarters of an inch
Is left after paving, the lighting fixture wll be unacceptably
high. If nore than three-quarters of an inch is left, adapter
rings can be used to bring the lighting fixtures up to the correct
elevation.  Spacers and adapter rings are basically shims and can
be used to bring the lighting fixture to the correct elevation.
Ateach ight location, make am excavation in the runway base
which is [arge enough to accomudate the light base, the
reinforcing steel cage, and concrete for the anchor. After the

Par 5
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excavation is conpleted, the |ight base and reinforcing Steel
cage are installed and held in place with the jig. See Ei gure
4. The jig will establish the elevation and azinuth of the

base and maintain this position watilthe concrete and anchor
are pl aced. A recommended practicei S t0 conneet each base tO
the econduit systemwith alength of |iquid tig,fht flexible
conduit as in Pigure3. Flexible conduit will allow adjust-
ments |n |jght base alignment before the concrete anchor is
placed. — Care must be taken while placing the concrete anchor
that neither the jig northe |ight base alignment is disturbed.
The jig must remain in pl ace until the concrete has set. During
paving operations the light base may be fitted With a steel
cover plate (nud plate). See Figure &4, After the paving train
has cleared the light base, remove excess concrete from the top
of the base, and the edge of the opemimg around the base shoul d
be £inished to a smooth radius. The surface of the pavenent
around the Iight base mustbe level with the surroundi ng pave-
nent; dished and mound areas are motacceptable. After the
pavement has hardened, check the elevation of the top flange in
relation to the finished surface. It may be necessary to
install a flange ring, or flange and spacer ring, to bring the
light fixture to correct elevation. Next, install primry cable,
transformers, and connectors. Connect |ighting fixture to
secondary cable. Install "0" ring gasket and torque holddown
bolts to manufacturer's recommendations. If the paving tech-
ique utilizes nore than one "pass" of the pavi nP machi ne, the
above procedure is altered as follows: a sectional light base is
required, after the bottom sectioahas been installed as

descri bed above ,the first pass is completed, The fl ange is
then cleaned and the next section is installed with a seal ant
equal to RTV-118, as manufactured by General El ectric Conpany,
between flanges, and torqued in place. The paving proceeds,

and the fixture is installed as above. Base and conduit systens
are subject to water intrusion. A well-designed system will be
equi pped with drains at the | ow spots.

(2) New Flexible Pavenent. A sectional base is required for flex-
I bl'e pavement. The bottom sectioa ofthe Iight base (including

concrete anchor) and the conduit systemare installed in the
runway base as described inthe preceding paragraph. It is
then paved over. The |ight base, concrete anchor, and conduit
backfill ‘must not be higher than the base surface. After the
paving is conpleted, a 2-inech hole is bored toaccurately

| ocate the center punch mark of the bottom section cover plate.
This hole is used to measure the actual distance fromthe top
of the pavenment to the top of thecover plate. An extension
threequarters Of an inch |ess than the distance fromthe
pave-at to the top of the mud plate should be obtained.

A'so, obtain athree-quarter-inch flange ring to

all ow for future adjustnment of elevation. Wen

Page 7
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C.

Page 8

(3)

%)

t he extension isreceived, a hole one-half inch larger than the
diameter of the light should be drilled and the extension,
flange ring, and light fixture installed asdescribed above.
The space between the walls of the hole up to the top of

the adapter ring should be filled with liquid P-606 sealant.

See Figure 6. '

Fl exi ble Overlay. The installation of a |ight base and conduit
systemin apavementto be overlaid is simlar to that of a
new flexi bl e pavement except the bottom section of thelight
base andthe conduit are set in openings madein the existing
pavenent.  The required- concrete anchor and encasement of the
conduit will be simlar to that described in (2) New Flexible
Pavenent.  The use of a short length of liquid tight flexible
conduit 48 necessary to allow proper alignment. The remainder
of the installation is as described in the preceding paragraph.

Rigid Overlay. The installation of a lighting base and conduit
system require8 a'conblnation of techniques outlined in

preceding sections of él) New Rigid Pavement, and (3) Flexible
Overlay. The base and conduit are installed as in (3),

concrete is placed as in (1).

Inset Installation.
(1) Rigid Pavements. Drill holes or recesses in the pavenents o~

t0 accommodate the light fixtures. Saw wireways to acconmodate
electrical circuits. See typical installation details in
Figure8 7,8, and 9.

(@) Pavenent Drilling and Sawing. Provide approximately 1/4-
inch clearance for sealer material bet ween t he bottom
and side of the Ineet base receptacle and the recess.
Provide extra depth where sawed wlreways cross pavement
joints. See Figure. 7 for detail.

(b) Light Fixtures. Install centerline lights tofollow the
| ongi tudi nal pavement contour. Place touchdown zone
lights level d4im a horizontal pl ane. Unless otherwise
epecl fied, the tolerance for being level is #1/2 9,

See Figure 2.

j

Rlor to’placing the inset base receptacle in the drilled
hole, clean all external surfaces to assure an adequate
bond between fixture, sealer, and pavenent. Sand bl ast
if necessary. Avoid handling the fixtures by the Ieads.

Par 6
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Orientate the fixture and ® rrmge.the leedr’properly with
respact L0 their splicing position iN the wireway. Use
temporary dams, if required, for blocking the wireway
entrance 4{nto the drilled hol e. The dams Wi | | retain t he
realer during thesetting of the inset bare receptacle.
The orientation tolerance f Or the bare {s +1/2° from
aline parallel with the rumy centerline: Rugged, wells
desi jigs are required to e 88ura proper azimuth,
evetioa, and level.

Cover the bottom of t he inset base receptacle with g paste-

tyoe ® dhe8Fve material. . Place a sufficient quantity of

paste i N tha drilled hole. Placethe bare in the drilled

hole to force adhesive up the sides of the base at. |east

one-eighth inch. Care must he takento work out entrapped air.

Use aliquid sealer (paragraph 5m) te fill the space between

t he bare andsides of the hol e. Liquid sealer should be
pplied. only between the inset base receptacle and t he

sides of the hole, andshould not be applied between the

sides O the hole and the top assembly.

(c) Wireways. Prior to the installatiom of the wires in the

(d)

Par @

pavenent, chanfer or round to 2~inch radius verti cal
edges Of the wireways at intersections and corners. See
Figure 10. Sandblast and cl ean wireways t O insure proper
bond between pavenent material and the sealer.!|f wire-
wayshave been wet-sawed, flush t here wireways With a
high velocity stream of water immediately after sawing.
Prior tO installation Of the sealer, t he wireways must
bedr yandcl ean.

Wrer. Place the #10 THWN wiresi n the wireways from the
transformers nearthe runway edge to the light fixture
leads. Use an adequate number (3 feet maximum On centers)
of wedges, clips, or gimilar device8 to hold the wires

in place at least one-half of an i nch bel ow t he payment sur-
face., Wood wedge8 and plugsare not acceptabl e. Install
the top of the wedge8 bel ow the pavenent surface. Splice
the light fixture |ead8 tothe #10 THWN wirer. Use pre- &
insulated connsctors. Make the crinped splice with a
tool that require6 acomplete crinp before releasing.
Stagger t he locationorthe splices. Pernmt no splices
in the single conauctor wires except at each light. If
the installation is made i N stages, tape Or real the ends
of exposed W re8 to prevent the emtrance of nvisture.

Seal thewires i N the wireways With Item P-606 material.
Apply in accordance Wit h AC 150/5370-10 and the following
steps;

Page 9
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1 Pour sealer in wireway until surface of wire is covered.

2 |f recommended by the manufacturer, pour clean gand into
the | i qui d sealer unti| a slight amount of sand shows on

the surface, Use clean sand that can pass through a Nunber
40 sieve,

3 Fill the remainder of the wireway to pavement |evel with
liquid sealer, but in me case above pavenent |evel.

4 Sealer material extending above pavement surface must be
removed.

) Zl.le_asible Pavenent. Install light fixtures and wires tnflex-
I DI e pavementsimilar t 0 t he installation procedures inrigid
pavements W th the fol | ow ng precautions:

(2) Clean the holes and g;;%wu, immediately bef Or e installa-
tion SO that the cleam, 4ry aggregate of the pavenent Fe
exposed.

(b) Mix the P-606 sealant (foruse on fixtures) so that it
sets up within 15 ninutes.

(¢) Use seal ant %P!: confornB toP-606 or Specification FAA-
- 0 real Wres In wireways.

(d) Junctionboxes may he installed on runways, where overlays
are anticipated, occ Figure 10. \Wen additional pavement
is required, the inset [ight ie renmoved and the bare is
fitted With & cover; pavi n\%‘l is then applied over the |ight
base and junction box, en the paving i s conpleted,
expose the junction box and |ight bare by cori n?. Renove
covers, Add extensioms to the junction box and [ight
bare. Install cover on junction box extension, and install
11ghtON light bare extension,

d. Vault.

(1) 1nstall the airport vault and equipment | accordance wth
- 0. t“ had .

(2) Exercise c& while working 4n the vault to prevent drill
deposits,iron filings, insulation Stripping, or other foreign
matterdeposits from Col | ecting onrelays,sw tches, and ot her
operating components. Collect and renove all residue as the
installation progresses. Use cover8 or shields during installa-
tion and vyt protect component8 from foreign matter.

Page 10 Par 6
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Cable. Cable inmstallation shall be in accordance with yeem L-108,
Advisory Gircular 150/5370-10. |In the event of a conflict between
this paragraph and L-108, this paragraph shel| govern. Provide
sufficient slack to enable primary cable connections to be made
above ground.  There shall be no splices in the primary cable be-
tween | i ght statioms. Connections of cable to insulating trans-
former Shal|l be made with L-823 cabl e connectors, Connectorson the
primary side are taped; secondary connections are not. use rubber
tape, followed by plastic tapewhere connector and cabl e are j oi ned.
Use only plastic tape where the tWo comnector hal ves meet, Tape
cable ends if connections arenot mde immediately,

7. INSPECTION AND TEST,

8.

Par 6.

Bage and Conduit Systems. |[nspection and testing of Iightin?
systems (UI'I NJ constructionare inportant. Certain conponenis may
not he accessible for corrective action afterthe final installation.

(1) Inspect the installed |ight unitto determine if the equipment
has been installed in accordance with the manufacturer's
instructions and at the proper elevation.

(2) Check the alignnent of all units to determne if a1l |ighting
fixtures have been installed in accordance with design and
installation requirements.

(3) Check the fixtures and bases to deternine if the securing
hardwar e has been tightened in accordance with the manufac-
turer's | nstructions.

(4) Visually inspect the lighting fixture8 to determne if the
lenses and channels in front of the lenses are clean.

(5) Tart vault equipment and primary circuit8 as specified in
AC 150/5370-10, Item L-109 and L-108, respectively.

(6) Measure and record all operating voltage8 and currents,  and
insulation resistance.

Inset Lights, In addition to the above, perform the inspection and
test fort hese lightsconcurrently with the installation because

of subsequent -inaccessibility of some components. &fore filling

Wi reways, identify and testthe secondary series circuit for each
subsector Of runway for continuity and insulation resistance to
ground.  Check the insulation resistance with § 500-volt (i ni num
insulation resistance tester. An acceptable circuit ha8 a resistance
of at least SO megohms. AfterfiXtures and wirerare installed,
perform a wisual inspection of the sealer in the wireways and around
the fixture8 to determne if 811 voids arefilled and that sealer is
at the proper level with respect to the runway surface. After these
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tests have been performed and the lighting circuits are conpleted,
test the system by continuous operation for a period of not |ess
than one-half hour prior to acceptance. The tests include the .
operation of each control not less than 10 tinmes.

2. MAINTENANCE,

a.

b.

Page 12

General.  Establish a mintenance program at airports where center-
line and touchdown zone lights are installed to insure proper
operation and dependable service from the equipnent. The effective-

ness of asystem Wi |l soon depreciate unless it is properly main~-
tained.  Mintenance recommendations are contained in Advisory
Circul ar 150/5340-22, Mai ntenance Quide for Determ ning Degradation
and Ceaning of Centerline and Touchdown Zone Lights.

(1) Performa daily operational check ofall |ighting fixtures.
Energize the runway centerline and touchdown 'zone lights and
visually inspect the light output. If any lanps are out or
fixtures are obscured, record the location of the fixtures
and replace the lanps or top fittings containing the optical

lenses.  Replace lamps when the circuit is deactivated.

(2) Cean the lighting fixtures regularly so that the system can
meet performance requirements for low visibility conditions,
Cean the lens and channel in front of the lens periodically

in accordance with manufacturer's recommendations. The
regularity and type of cleaning will be dictated by the weather
conditions and the location of the fixtures.

(3) Snow should be removed from around the lights witha power
broom if practical. Tf it becomes necessary for snowplows
to cross lights, it is recommended that the blade be lifted.
Only asalast resort should the blade be allowed to cone in
contact with the light.  Rubber and plastic-edge snowplow
bl ades are available that are especially suited for plow ng
wet or sl ushy snow. Recommended snow renoval techniques are
contained in AC 150/5380-2.

Lamps,

(1) croup Replacenent. Goup replacenent my be beneficial  and
should be'considered. Itis recommended that |anps be replaced
when the nunber hours of operation on the top bright ste
equals t he Parrps rgtged Vt?e. P op brigntness P

(2) Relamping. Deenergite the circuit supplying the fixture
contarning the burned-out [anp. Renove the top assembly. A
recommended practice is to replace the conplete topassenbly,
and subsequent|y relamp it in aclean, indoor |ocation.

Repl ace the seals if they appear to be worn or danaged. Before
the top assenbly is replaced, clean and dry the unit. Properly
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position and/or seat all gaskets. Tighten all screws, bolts,
or other securing hardware in accordance with manufacturers
instructions. ([f fixture8 are not properly secured, they

m ght be damaged by normal aircraft operations.)

Removal of Water. The lighting fixtures aredesigned to exclude
both ground and surface water from entering, However, Water sone-
tinmes enters and becones a serious problem particularly where
freezi ng temperatures are encountered. |f the barer or recept acl es
fill with*water, freezing may cause damage to thefixture by
shearing the top assenbly holddown hardware or rupturing the base
or receptacle. To prevent this, establish a regular schedule for
removi ng waterespecially during the fall and w nter nonths.
Establish a regular schedule for tightening cover holddown bolts.
If any of the fixtures contain water, renove this water and clean
and dry the receptacle, lanp, and electrical contacts. Properly
position and/or seat all gaskets and tighten the hardware, securi ng
the top assembly I N accordance with the manufacturer's | nstructions.

Cable. Check home runs of cables with a500-volt (m nimum insul a-
tion resistance tester before the installation has been accepted.
Make records of the resistance valuesobtained. In order to check
the condition of the system conpare periodic readingé with the
initial values. In an acceptable system the initial insulation
resi stance value is not |less than 50 megohms and usually is nuch

hi gher (in the order of hundreds of megohms). Ifthe periodic
checks reveal progressive deterioration orfaults, take corrective
steps pronptly.

(1) Make periodic insulation checks by first deenergizing the
Tegul ator. Noninly CNecks are€ recommended. Open the series
di sconnects. Connect one |ead of the insulation resistance
tester t0 the | oad side of one disconnect; connect the other
lead to a proven ground.  Operate the test equipnent in
accordance with instrunent instructious.

(2) Mai_nt enance personnel nust be eautjoned that high open-circuit
voltage is present when the secondary of an energized constant
current regulator 4is opened. Troublerhooting is conplicated
by the fact that in someinstances the interconnecting wires
are sealed in the runway pavenent8 and the fixtures are
| ocated in anactive part of the runway. Forthis reason, it
is inportant to check the system during the installation and to
establish an effective preventive maintenance program
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.

Spare Parts. The importance of stocking spare parts cannot be
overemphasized. Spare lamps, for exanpl e, should be procured when
the lighting system is putinto Qperation, and mot when the 1lights
begi n” togoout. Experience indicates that frantic requests for
immediate delivery of replacenent |anps often cannot be net by the
supplier.  Replaceable Farts of fixtures and replaceable conponents
of regulators should also be stocked for mai ntenance purposes.

Vault. Keep thevault (AC 150/5370-10, Item L-109) uncluttered to
prevent dirt fromaccumulating in control conpartmenta and to allow
equi pment to be accessible at all times. Mount |egibl e warning
signs in conapicious places. Mke periodic checks of supply voltage
and output current.

Test Equipment, TO measure the |ight output O inpavenent |ighting,
obtain the equi pment described inAC 150/5340-22, Maintenance QGuide
for Determning Degradation and Ceaning of Centerline and Touch-

down Zone Lights. In addition, the following equipment is recom
mended:

500-volt (mninun insulation resistance tester.
Vol t-ohm meter and clanp-on ameter

Rubber safety gloves.

Hot stick.

Qther test equi pment asrequired by a particular site, —

Par 8
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APPENDIX 1. BIBLIOGRAPHY

Advisory Circular (AC) O0=2,Fcderal Register, Advisary Circular

Checklist and Status of Federal Aviation Regulations (FAR), updated
triannually, contains the listing of all current issuances of advisory
circulars and changes { heret 0. It explains t he cireular numbering
system and gives instructions for ordering advisory circulars that are

for Sale gs Wel| as those distributed free of

J

ci
charge. AC 00=2 also

gives instructioms for ordering the Federal Aviatiom Regulations.

The following free advisory circulers may be cbtained from the
Department of Transportation, Publications Section, TAD-4i3.l,
Washington, D.C. 20590:

(1) ACO0-2, Federal Register, Advisory Circular Checklist and
Status of Regulations.

(2) AC150/5000-3, Address Listfor Regianal Airports Divisiams and
Airports District Offices,

(3) AC150/5340-19, Texiway Centerline Lighting System.

(4) AC150/5340-22, Meintenance Guide forDetermining Degradation
and Cleaning of Centerline and Touchdowm Zond Lights.

(5) x150/5345-3, Specification frL- 821 Airpart Lighting Panel
for Remote Control of Airport Lighting.

(6) AC150/5345-7, Specification for I~82h Underground El ectri cal
Cabl es for Atrport Lighting Circuits.

(7) AC 150/5345-10, Specification f Or 1-828 Comstant Current
Regulators. .

(8) AC 150/5345-13, Specification forL- 841 Auxiliary Relay Cabinet
Assembly far Pil ot Control Of Airport Lighting Circuits.

(9) AC 150/5345-26, Specification for I-83 Plug andRecept acl e,
Cable Connectoars. .

(10) AC150/5345-42, FM Specification L-857 Airport Light Bases,
Trensformer Housing, and Junction Baxes.

(11) AC 150/5345-46, Specification for Semiflush Airport Lights.

(12) AC 150/5345-47,Isolation Transformers for Airport Lighting
Systems.

(13) AC 150/5380-2, Snow Renpval Techniques Where In-Pavement .
Lighting Systems ar 8 Installed

Page 1



AC 150/5340-40C CHG 1 11/14/75
Appendi x 1

*

2.

3.

b. The |atest Issuance of AC 150/5370-10, Standards for Specifying

. Comstruction of Airports, which can be found In AC 00-2, may be
obtained fromthe Superintendent of Docunents, U S. Government
Printing Office, Washington, D. C. 20402,

Obtain copi es of Rural Electrification Administration (REA) Bulletin
345-1k, Specification PE-23 for Tel ephnd Cables for Direct Burial, and
REA Bul | eti n 345-67, Specification PE-39 f or Filled Telephame Cabl es,

from U S. Department of Agriculture, Rural Electrification Administratiom,
Information Services Divisiom, \Mshi ngton, D.C., 20250,

Obtain copies of Military Specification MIL-T-27535 (ASG), Transformer
Power, Isolation: Series Circuit, Airport Lighting Cener al Specifi-
cation for, fram Commanding Officer, Naval Supply Depot, 5901 Tebor
Avenue, Philadel phia, Pennsylvania 19120, Attention: Code CDS,

Obtain copies of Specificatiom FAA-E-2373, Adhesive Compound, Two-
Compoment for Sealing Wre in Flexible Pavenents, from Federal Avietion
Administratian, Configuration Comtrol Branch, AAF-110,800 |ndependence
Avenue, S.W., Weshington, D.C. 20591.

IPCEA Publications S- 66- 524, Cross=linked-thermosetting=polyethylene~
insulated Wire and Cable for the Transmission end Distribution Of
Electrical Energy, and -S=19-81, Ribber-insul ated Wire and Cable for the
Transmission andDistribution of Electrical Energy, may beobt ai ned
from t he Netional El ectri cal Manufacturers Association, 155 Eest kith
Street, New York, New York 10017.
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NOTES
—

|, Centerline lights moy be offset 2’ to the right or left of the runwoy centerline l0 avoid
the centerline paint markings.

2. The conterline lights may have O longitudinol tolerance of * 2, 0 laterol folerance of ¢ Y,".

3. The test 3000 « foot f¢ 1000 « foot esetion of the runwoy centerling disploys on alternate
red and white light rignol.

4. The lost 1000 - foot section of the runwoy centerling displays on gll rod signal.

5. The touchdown zore light bon aré not required to be locotrd ot the some stotions os the
centerling lights. See figure 2 f o r configuration.
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JIG FOR ALIGNING BASE == ., B
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NOTE:
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USE OF ALIGNMENT JIG, NO RE FERENCE EDGE

FIGURE 4,
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FIGURE 5,
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1. Provide metel o metel contect betweon the top cover ond e
bete of the junction box.

e F junction bon with o commercial non-setting moterie!.
This materiol i s used t o prevent water fro m coliecting
inthe unction bor

3. Provide o swtable gasket ond grommets lo contoin
non- setting malerial n junction b 0 a .

"‘Oj

\nm: HOLE WiTH
GROMMETS FOR 2. '%
*10 MG (T -WIRES

4 b“ign ond fabricate the mhon boxto meetthe food
requrements i n  spacificahon L~ 850.

$. Instoft the junction box level with the surrounding povcf;m\ts.

€ Zinc platet h e box ond covert 0 permit instollation
ond &vice in pavements.

FIGURE 11. JUNCTION BOX FOR INSET FIXTURE | NSTALLATI ONS

¢ x1pueddy

1 54D OJ7=0%£S/0ST OV

SL/YT/TT

*



21 98wg

L-828
GCONSTANT CURRENT
REGULATOR LOCATED

| /’Q_Q. I
[}
\

AT -

IN VAULT
L-821 <
CONTROL
PANEL
LOCATED
IN
TOWER
L-828
CONSTANT CURRENT
) REGULATOR LOCATED
IN VAULT
FIGURE 12

‘~_ 7
WATIS,L-650 TYPE A
’ LN
\\ “\\
\ \
J |

. o LIGHTING FIXTURE, L- 850,
200W TYPE B

TRANSFORMER,L-830
\ =" 200V, 20/6.6 AP,
IN L-857 BASE

SERIES LOOP,

LIGHTS .

/ LIGHTING FIXTURE, 200

SERIES LOOP,

N ’ #* JCENTERLINE ZONE]
~ee’ I LIGHTS

Y a—— TRANSFORMER,  L-830
200 WATTS 20/6.6
AMPS, IN L-657 BASE

ONE LINE DI AGRAM TYPICAL SERIES LI GHTI NG CIRCULT

“, .

{ TOUCHOOWN ZONE|

z x1pusddy

1 9D O¥%-0YES/0ST OV

GL/9T/11



5/6/75 ‘
AC 150/5340<4C

Appendi x 2
r—-————">""—"™"
| P
I 731?‘ w
I 74 |
81 FUSER-.GUFOUT,
: ry SEE NOTE -
‘ 1 FIGURE 14 7| .
| 83 [ €14
B84 [ ' ‘
| 55 1! &— |PRIMARY
| ) o {POWER
| | .
b _ A = LIGHTNING
: ' - ARRESTOR
ZL-BZ\" CONTROL PANEL == e £STO
IN TOWER ' ) 4 ™
4 ’ L-828 ]
e | CONSTANT
CONTROL, 7 #g 12 AWG — - "CURRENT I
WIRES. SEE NOTE 3 ——+=73| sTEP- TYPE
Nl 74 | REGULATOR |
| WITH INTERNAL ,
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T84 switen !
I 82 I
-
[ B3 |
Nt B4 _ |
1 |
| OUTPUT |
| R ]
LIGHTNING
. "f/ %" ARRESTOR
SERIES CUTOUT- (FURNISHED WITH
NOTE TO SERIES RUNwWAY ~ REGULATOR)
— LIGHTING CIRCUIT

1, THIS METHOD SATISFACTORY FOR ONE WAY CONTROL CIRCUIT LENGTMS UP TQ APPROX. 3000 FT, OR
WHERE VOLTAGE DROP IS NOT EXCESSIVE, WHERE VOLTAGE DROP IS EXCESSIVE, RESULTING IN 100
VOLTS OR LESS AT REGULATOR COMTROL TERMINAL ,LOW VOLTAGE DC CONTROL MUST SE USED.

FIGURE 13 TYPICAL W &G DIAGRAM, L-828 REGULATCR W TH
I L POVER AND PRIMARY OIL
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NOTES
‘“

L. AS A MINIMUM THE ELECTRICAL INSTALLATION $HA.L CONFORM
TO APPLICABLE SECTIONS OF THE NATIONAL ELECTRICAL CODE
AND LOCAL CODES

——
73 2. 48 ¥ DG MAY SE USED, SEE NOTE | FIGURE ‘I3,

L/ 74 1!
Y 3. WHEN COUNTERPOISE WIRE IS REQUIRED T SMALL . BE INSTALLED
IN ACCORDANCE WITH ITEM L-108 OF STANDARDS FOR SPECIFYING
[

l

CONSTRUCTION OF AIRPORTS.

®

4. LIGKTNING ARRESTORS ARE FURNISHED WITH L-828 REGULATOR.
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